p.m.). Room air changed about 15 times/hr. Filtrated tap water and commercial diet (MF, Oriental Yeast) were available ad libitum. The monitoring system set up in the isolator (KS-06-S, Ishihala) which provide the same air condition mentioned above to avoid the noise and artifacts. Fig. 2 shows an example of simultaneous recording of the body weight, food and water consumption and behavioral parameters of a rat. All the parameters reveal rhythmic changes. This result suggests that the new system makes it possible to obtain the details and rhythmicity of body weight changes of rats as well as mice [1] . From the visual inspection of plotted data it is considered that a rat get accustomed to this system within two or three days. Therefore the data on and after four days of experiment were used in this study.
Total body weight increases daily, therefore, to normalize the changes of body weight, the body weight gain in every 30 min interval was calculated and plotted together with food and water consumption and spontaneous activity. In Fig. 3 the mean data from seven rats are shown. We can see the increase of body weight in the dark period and the decrease in the light period. Moreover, the body weight increases intermittently and the food and water consumption and spontaneous activity also change nearly in line with the body weight changes. In the light period when the body weight decreases, the rats take only a trace of food and water and spontaneous activity occurs at low frequency.
These results suggest that the body weight gain is closely related with food and water consumption and spontaneous activity. Therefore the multiple regression analysis with the stepwise method [2] was made of the data obtained in the dark and light period (Table 1) . In each of dark, light and total (dark + light) period, three regression models were calculated to explain the body weight gain by three variables, food and water cunsumption and spontaneous activity. Akaike's information criterion (AIC) values were also calculated. AIC is frequently used for the evaluation of fitness of models calculated. In general the model with the lowest AIC value is selected as the most desirable one [2] .
In the dark period, there are high correlations of the body weight gain (x1 in Table 1 ) with water consumption (x2) alone or with water consumption and spontaneous activity (x3) (R =0.808 or R =0.841, respectively). When all three variables were used, the highest correlation with the lowest AIC value was obtained.
However, the body weight gain showed high correlation with water consumption alone and adding two variables, food consumption and spontaneous activity, to this model brought a slight increase of correlation coefficient (from R =0.808 to R =0.872) . This suggest that drinking out of three parameters is a main factor to increase the body weight in the dark period. This corresponds to the reports that the quantity of water intake was greater than that of food intake in dark or total (24 hour) period in non-treated rats [3-41. Since in the dark period the (partial) regression coefficient of spontaneous activity and constant term were negative, reduction of body weight or inhibition of body weight gain would be explained by spontaneous activity and unknown factor (s) which was (were) described as constant term.
On the other hand, in the light period, there is a significant but low correlation From the principle that lower value of AIC means better fitting model, the body weight changes in the light period is mainly explained by two factors, spontaneous activity and food consumption. However, the coefficients of determination (R2) from the multiple regression analysis in the light period were 0.209 in the model with spontaneous activity alone and 0.467 in better fitting model using spontaneous activity and food consumption. Since R2 values revealed the proportion of explicable parts by regression analysis from the whole fluctuation [5] , it is suggested that the parameters measured by the system could not be fully explained the body weight changes in the light period. This would be supported by the fact that the absolute value of constant term in the light period is greater than that in the dark period. The correlations of body weight gain with food and water consumption and spontaneous activity in the total (dark + light period) agreed approximately with those in dark period.
In conclusion, since various factors affect the changes of body weight described above, many parameters including food and water consumption and spontaneous activity should be measured simultaneously for the accurate evaluation of body weight changes, especially the decrease in light period.
